Day stay paediatric tonsillectomy is well established in many parts of the world but not in Australia. This audit presents the protocol and results of the first one hundred and twenty-five patients managed this way at our hospital. Patients assessed as being at low risk of postoperative complications were offered the procedure as a day patient. All patients had a standardized relaxant anaesthetic technique with an intraoperative opioid and antiemetics. The patients were observed for six hours postoperatively in the Day Stay Unit and contacted the day following surgery to assess any problems. The overall incidence of postoperative vomiting was 15.6%. Two patients required overnight admission. One child was re-admitted on day four for delayed postoperative haemorrhage. Forty-four of the first fortynine patients' parents were contacted four to six weeks later to assess their experiences of the process. Although approximately three-quarters of the parents rated their child's pain as moderate or severe at some stage, all but one felt the analgesic regimen was good or adequate. Eighty per cent were satisfied with having the surgery as a day stay procedure.
Tonsillectomy (with or without adenoidectomy) as a day stay procedure is well accepted in many parts of the world. Some centres in the U.S.A. schedule 80% as day stays 1 . In Australia, most children having tonsillectomy are observed in hospital for the first postoperative night. Until recently, the Australian Society of Paediatric Otorhinolaryngology stated that tonsillectomy as a day stay procedure was not optimum care. As a tertiary referral centre, many of our patients have medical conditions that exclude them from day stay tonsillectomy. Performing tonsillectomy as a day procedure for uncomplicated cases was expected to improve the availability of in-patient beds. This paper reports the development of this service, and our experience with the first one hundred and twenty-five patients.
METHODS
After extensive discussions with nursing staff in the day stay unit, and with those in the ward in which the majority of our in-patient tonsillectomies are nursed postoperatively, we developed a protocol for the selection and care of paediatric patients who were to undergo tonsillectomy, with or without adenoidectomy as a day stay procedure.
The patients were to be between the ages of 5 and 12 years (although we extended the age range to 16 years after reviewing the pain scores and finding no difference between the age groups). The patients should have no significant history of respiratory obstruction, and the indication for surgery was recurrent episodes of tonsillitis. After our initial experiences, we extended the indications to include patients with nocturnal snoring, but without sleep apnoea. They should be systemically well (ASA class 1 or 2), and have no intercurrent illness. The families were to live within thirty-minute road access to the hospital, and be able to communicate with a good understanding in English. An information sheet was prepared (Appendix A) to outline in a simple fashion the anaesthetic and postoperative procedure. This was given to the patient's family at the preoperative visit.
All patients were seen by one of the two anaesthetists during an orientation visit prior to the operation. During this visit, a preoperative assessment was performed including an assessment of suitability for day surgery from both medical and social aspects. An explanation was given of the possible complications, highlighting the significance of bleeding. A past history of nausea or vomiting following general anaesthesia (PONV) or motion sickness was noted. Instructions were given to fast from solids for six hours and three hours for clear fluid. The parents were asked to give the child an oral dose of paracetamol (approximately 15 mg/kg) before leaving home on the morning of surgery. All were given the choice of having the procedure as an inpatient, albeit at a later date.
Anaesthesia was relatively standardized and was administered by one of the two anaesthetists. Induction was by inhalation of sevoflurane or halothane in nitrous oxide/oxygen, or intravenously with propofol. All patients were paralysed using vecuronium and anaesthesia was maintained with either isoflurane or halothane in nitrous oxide/oxygen via an endotracheal tube. Pethidine was given intravenously intraoperatively. All patients received an intravenous dose of dexamethasone 0.4 mg/kg (maximum of 8 mg) and ondansetron (0.1 to 0.2 mg/kg). Reversal was with neostigmine and atropine. There was no local anaesthetic used. Hartmann's solution was given intraoperatively.
The same ENT consultant surgeon performed, or supervised, the surgery using either a blunt dissection technique and diathermy for haemostasis, or diathermy dissection. All tonsillectomies were completed before 10.00 am.
The patients remained in the day stay unit for six hours postoperatively. Half-hourly pulse and respirations were recorded for four hours and then hourly for two hours. Blood pressure was recorded hourly for two hours. Pulse oximetry was recorded until the patient was awake with haemodynamic and oximetry readings within normal ranges.
Postoperative pain relief was provided by a combination of paracetamol 15 mg/kg given every four hours if the child was awake, and codeine 0.5 mg/kg given four to six hourly as required, orally. Intravenous pethidine was available in the recovery unit if clinically indicated.
The parents were instructed to take their child to the emergency department of the closest hospital should bleeding occur after discharge. For any other advice, the parents were provided with phone numbers to contact the day stay unit, the hospital advice line, or the emergency department, depending on the time of day.
A record was kept of patient demographics including age, weight, address, fasting times, whether there was a history of motion sickness or postoperative vomiting, anaesthetic agents used, intravenous fluids given, and the number of episodes of vomiting in hospital.
We contacted the parents on the first postoperative day, by telephone, to determine the number of episodes of vomiting after leaving the hospital, and to assess any other problems.
We attempted to contact a second time, forty-nine of the first fifty patients' parents (one patient having been admitted overnight), a minimum of two weeks after their child's operation, when they completed a questionnaire (Appendix B) regarding the adequacy of the preoperative information, their assessment of their child's pain, the adequacy of the analgesia, their ability to contact the hospital, and whether they would have preferred to have had the procedure as an in-patient.
All data was stored and analysed on a commercial statistical package (SPSS, Version 10.0.7), and statistical analysis was performed using the Chi-square test. Statistical significance was taken at the 5% level (P<0.05).
RESULTS
There were 65 female and 60 male patients. The ages ranged from 5.0 to 16.0 years with a mean of 9.4 (SD 2.8) years, with 18 patients 13 years or older. The weights ranged from 18 to 94 kg with a mean of 36.2 (SD 16.0) kg.
The patients fasted for a mean of 8.0 (SD 4.3) hours for fluids and 11.7 (SD 1.5) hours for solids. Induction was performed with sevoflurane (61%), propofol (26%) or halothane (11%). Anaesthesia was maintained with nitrous oxide and either halothane (53%) or isoflurane (47%). The children received pethidine 0.9 mg/kg (SD 0.2), ondansetron 0.1 mg/kg (SD 0.03), dexamethasone 0.3 mg/kg (SD 0.1) and Hartmann's Solution 19 ml/kg (SD 3) intraoperatively.
Two patients were observed overnight in hospital postoperatively and excluded from the analysis of postoperative nausea and vomiting and pain management. A six-year-old girl weighing 23 kg was admitted following an intraoperative bleed of 290 ml. A 10 year old girl with dizziness and sore throat six hours postoperatively, complicated by some language difficulties between the staff and family was also admitted. Both patients had otherwise uneventful postoperative courses.
Nineteen (15.6%) children vomited postoperatively up to the time of the telephone contact the day after surgery. The total number of emetic episodes per patient was none in 104 patients, 1 in 12 patients, 2 in 4 patients and 3, 4 and 7 episodes in the other three patients who vomited. Nine patients vomited in hospital, 6 of whom had no further episodes. Twelve patients vomited at home, 9 of whom had not previously vomited. Two patients vomited in transit between home and hospital.
Only four children had a history of postoperative vomiting, with two vomiting once each at home. Of the nineteen children with a history of motion sickness, seven vomited, four once and none more than four times. Patients with a history of motion sickness had a significantly increased likelihood of postoperative vomiting (χ 2 =7.875, P=0.005), and, despite a small sample size, the increased incidence of vomiting associated with a personal history of postoperative nausea and vomiting almost reached statistical significance (χ 2 =3.779, P=0.052). No statistically significant relationship was found between postoperative vomiting and age, gender, or the anaesthetic agents used.
We were able to contact by telephone 44 (90%) out of the first 49 patients' parents for the secondary follow-up survey. Forty out of 44 (91%) rated the preoperative information as good, four (9%) as adequate and none as poor. All felt that contact with the hospital was adequate. The parent's rating of their child's pain in hospital and at home is shown in Table 1 , and their rating of the analgesia is shown in Table 2 . When the parent's rating of the child's pain was analysed according to age 12 years or less, and over 13 years, there was no difference for pain in hospital (χ 2 =0.35, P=0.84), or pain at home (χ 2 =1.2, P=0.55).
Thirty-five (80%) parents preferred the day stay arrangement and 9 (20%) would have preferred an overnight admission.
Of the nine families preferring overnight admission, one presented to the emergency department on the first postoperative day because of concern about the adequacy of the child's oral intake. The child was assessed as well hydrated and reassurance was the only treatment required. One parent of an eight-yearold rated the pain as severe and the pain relief as poor, and felt stronger analgesics would have been available as an inpatient. Three of this group had developed secondary throat infections, which they perceived might have been avoided if the children were admitted overnight. The remaining four had no specific complaints, but expressed a lack of confidence in looking after their child on the first postoperative night. Most indicated that they agreed to the day stay arrangement to expedite the surgery.
Other postoperative complications occurred in seven patients. Six developed secondary throat infections as diagnosed by their general practitioner. One had a secondary bleed on the fourth postoperative day, requiring surgical intervention. The parents of this child recognised that this would have occurred irrespective of day stay or overnight admission, and were happy with the day stay admission for the original surgery.
DISCUSSION
With the short supply of hospital beds and review of postoperative care requirements, more procedures are being performed on a day stay basis. Although tonsillectomy (with or without adenoidectomy) has been performed as a day stay procedure in many centres around the world, there has been a reluctance to follow this course in Australia. This related not only to a greater availability of hospital beds in the past, but also to a concern for the potential complications of bleeding, vomiting, inadequate oral intake and pain management. The pressure for inpatient beds in our hospital has forced us to re-assess this strategy, and to implement a process whereby patients could safely and comfortably undergo tonsillectomy as a day patient.
We were careful in our selection of patients for day stay tonsillectomy, excluding those likely to have postoperative respiratory complications, bleeding or poor social support. To minimize potential complications we excluded patients under five years of age, although Mitchell history of sleep apnoea or any complicating medical condition 3 . We initially set an upper age limit of twelve years, postulating that it would be more difficult to manage the pain in older children. This rule was relaxed with time and pain issues were no worse in the 18 patients 13 years or older who entered the program. Although we required the families to have a good understanding of the procedure and to communicate in English, language-based communication difficulties associated with the stress of postoperative management contributed to the decision to admit one child overnight.
Haemorrhage is the most frequent serious complication of tonsillectomy, and is responsible for the majority of post-tonsillectomy fatalities 4 . Myssiorek and Alvi in a retrospective review of 1138 patients reported that 83% of bleeds occurred after the first postoperative day 4 . Rakover et al identified those children who had a haemorrhage in the recovery room as at high-risk group for recurrent bleeding 5 . Nicklaus et al reviewed 255 patient records and identified a primary bleeding rate of 1.4%, all of which occurred within 75 minutes of arrival in the recovery room 6 . It seems likely that those children who bleed in the first 24 hours will have either a large intraoperative blood loss or have evidence of active bleeding in recovery. In our series, the only child who had a relatively large intraoperative blood loss was admitted. While we did not formally define admission criteria for this study, a significant blood loss in hospital or the inability of the family to cope are part of our usual day surgery protocol (for all day procedures). With careful pre-discharge assessment, it would appear that these children can be safely managed as day cases. While this is our experience to date, our relatively small sample size precludes us from making a strong recommendation about the safety of this process.
The likelihood of postoperative haemorrhage may be related to coagulation abnormality 7 or the use of non-steroidal anti-inflammatory drugs (NSAIDs) 8, 9 . A careful history of bleeding was taken for each family, and we have elected not to use NSAIDs for postoperative analgesia.
Adenotonsillectomy in the paediatric population has been associated with a 40 to 70% incidence of postoperative nausea and vomiting 10 . We tried to decrease the incidence of this complication with the use of ondansetron and dexamethasone. Ondansetron has been shown to decrease the incidence of nausea and vomiting compared to placebo after paediatric tonsillectomy 11 , and the addition of dexamethasone to ondansetron has been shown to reduce the incidence of nausea and vomiting in patients receiving chemotherapy 12 . Tom et al showed in post-tonsillectomy patients that dexamethasone reduced vomiting tenfold to 4% and reduced the incidence of severe pain from 56% to 20% 13 . April et al demonstrated less trismus, less vomiting and improved oral intake at 24 hours with dexamethasone 1 mg/kg up to a maximum dose of 16 mg 14 . We used a dose of dexamethasone which is commonly used in our hospital for the treatment of croup. A literature search of single dose of dexamethasone usage revealed few complications in human practice. Experimental work with mice reveals evidence of decreased collagen synthesis in neonatal mice and increased incidence of cleft palate when given to pregnant mice 15 . Of concern is the reporting of hypothalmic pituitary adrenal suppression after a single dose of dexamethasone for oral surgery. The suppression was short-lived, resolving after seven days with no clinical manifestations 16 . The question of whether dexamethasone reduces postoperative oedema has been controversial. One study showed surprisingly that oedema following rhinoplasty was greater in the group receiving dexamethasone, however the study had small numbers 17 . Taylor 18 reported three cases of avascular necrosis of the femoral head following short-term, high-dose steroid treatment, although we could find no reports of this occurring after a single dose.
A history of motion sickness has been shown to predict a potential for postoperative nausea and vomiting in adults, and this has also been documented in children 19 . Our experience confirms this relationship, and if a history of motion sickness is elicited at the preoperative consultation, then consideration could be given to prophylactic antiemetics, or at least to a warning to the parent that vomiting postoperatively is more likely.
The use of antiemetics is still controversial in tonsillectomy. Antiemetics may obscure active bleeding, as the swallowed blood may not be vomited 20 . In this letter by Carr et al, the child had a larger than usual intraoperative blood loss-a predictor for postoperative bleeding, and the reason we admitted one of our patients. Also, the bleeding was recognised at five hours, at a time when our patients would still be in the hospital. Likewise, in the case report by Herreen and Wiese 21 , the child exhibited evidence of haemodynamic instability (and indeed visible bleeding) well within six hours postoperatively. We rely on careful observation of the patient by experienced nursing staff in the critical first six hours to minimize the risks of antiemetics masking blood loss.
We achieved a high acceptance rate (80%) by the 644 P. C. H. STEWART, D. B. BAINES, C. DALTON parents of patients having tonsillectomy as a day stay procedure, compared to 20% in another audit 1 . We attribute our success to the detailed information we provided to the families and their ability to readily contact someone for advice (although it was uncommon for them to utilize that contact). It is likely that our follow-up call on the first postoperative day gave the parents an opportunity to ask questions and to be reassured, thus adding to their satisfaction. We have also been helped by the relative effectiveness of the analgesic regimen, with only one parent rating the analgesia as poor. We are concerned, however, that approximately a quarter of the parents rated their child's pain as severe at some time, albeit that it was able to be relieved with appropriate medication. Although parenteral opioids were available in the recovery room, none was administered as the child's pain was not assessed as being severe by the staff (or indeed indicated to be severe by the parent or child) at the time. The retrospective assessment of the child's pain by the parent some weeks later might in itself be flawed, or at the least be worthy of further investigation.
In summary, we report the development and initial experiences of a day stay tonsillectomy program. With attention to preoperative education of patients and their families, appropriate selection, and an on-going audit process, we believe this service can be provided with safety, low morbidity and acceptable parental and patient satisfaction.
